Purification and characterization of osmoregulatory betaine aldehyde dehydrogenase of Escherichia coli.
The osmoregulatory NAD-dependent betaine aldehyde dehydrogenase (betaine aldehyde:NAD oxidoreductase, EC 1.2.1.8), of Escherichia coli, was purified to apparent homogeneity from an over-producing strain carrying the structural gene for the enzyme (betB) on the plasmid vector pBR322. Purification was achieved by ammonium sulfate fractionation of disrupted cells, followed by affinity chromatography on 5'-AMP Sepharose, gel-filtration and ion-exchange chromatography. The amino acid composition was determined. The dehydrogenase was found to be a tetramer with identical 55 kDa subunits. Both NAD and NADP could be used as cofactor for the dehydrogenase, but NAD was preferred. The dehydrogenase was highly specific for betaine aldehyde. None of the analogs tested functioned as a substrate, but several inhibited the enzyme competitively. The enzyme was not activated by salts at concentrations encountered during osmotic upshock, but it was salt tolerant, retaining 50% of maximal activity at 1.2 M K+. It is inferred that salt tolerance is an essential property for an enzyme participating in the cellular synthesis of an osmoprotectant.